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WHAT IS CT.ATMpn t S - 



1. A method for detecting and classifying anomalies of a surface of a 
sample ofamaterial suitablefor use as a substrate for storage, display or electron 
devices, comprising: 

supplying radiation to the surface; 

detecting radiation from thcanomalies of the surface and supplied to the 
surface to provide an output; 

analyzing the output for anomalies and classifying the anomalies and 
varying sensitivity in detecting radiation from the anomalies or a threshold 
m analyzing the .output and using two outputs provided at two or more different 
sensmvities or two or more different thresholds to arrive at at least one classification 
of the anomalies. 

2. The method of claim 1, said analyzing and classifying including 
processing the output provided at a first detection sensitivity, or the output 
Wlth a ** threSh ° ,d ' a " d c,as ^"S the anomalies in a first classification and 

processing the output provided at a second detection sensitivity different 
from the first sensitivity, or the output with a second threshold different from the 
first threshold, and classifying the anomalies in a second classification 



3. 



The method of claim 1, said classifying comprising comparing the 
two outputs to determine whether the anomalies in the at least one classification are 
elongated anomalies, area anomalies of point anomalies. 

4- The method of claim 3, wherein the elongated anomalies include 
macroscratches and-microscratches 

5. The method of claim 3 , wherein the first detection sensitivity is higher 
than ,he second detection sensitivify.wherein one or more anomalies are classified 
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" eIO " ga,ed an ° malieS Whe " «* * - elo„ga M iU, a, the firs, 

detection sensitivity whether or not they are classified as elongated anotnaiies a, the 
second detection sensitivity. 

5 «• ' The method of claim 3, wherein the firs, thresho.d is iower than the 

second fhresho.d, wherein one or more anontaiies are classified as scratches when 
they are dassified as scratches a, the firs, threshold |w het „ e r or no, they are 
classified as scratches at the second threshold. 

"> 7. Theme U ,odofclai m ,,wherein,hede,ec,ingi S pe rf brmedby I nea„s 

of an opnca. system and wherein the firs, sensitivity used in classifying anomalies 
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the highest sensitivity of the system. 



is 



8. Theme.hbdofc.aiml, wherein the analyzing is performer) by means 
of a processing system and wherein the firs, , hre shoid used in analyzing anomalies 
is the lowest practical threshold of the system. 



20 f \ Theme ' HOd0fC ' aimI,&rthwCOm P ris ' n « d -P^ 
a of sizes (hat exceed a predetermined value. 

10. The method of claim 9, further comprising comparing size of each 
anomaly detected to the predetermined value. 
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U The method of claim 1, wherein said classifying classifies the 
anomalies by means of (heir distribution over the surface. 



U. The method of claim „, wherein said classifying classifies ,he 
anomahea defected into two or more of the following three categories: elongated 
30 group of anomalies 



s, area group of anomalies or point group of anomalies. 
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Theme ' hodofdaim 12.^ere i n t h ee ,„„ gat ed groupofanomalies 
includes macroscratches and microscratches. 

iTT* ^ a " 0ma ' ieS de,eC ' ed ^ grOUPi " S -cmalle 

detected that are within a predetermined distance from one another. 

15. The method of claim ,4, wherein said classifying classifies the 
anomahes detected by gr0 npi„ g anomaiies into a grou p o„, y when the number of 
anomalies m the group exceeds a preset value. 



16. 
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lenath H .I ^ C ' aim M ' W " erein ^ dete ™ tai "« *" —"*»« 

length and w,d.h of a boundary on the surface enclosing a, ieas, one gr ou P of 

anomai.es detected, and said classifying classifies the anomaiies in said a, leas, one 
^oup as those forming an eloiigated grQup when ^ ^ ^ ^ ^ 

the boundao, exceeds a preset vaiuc, and classifies the anomaiies in said a, ieas, one 
group as those fn^ng an area group when ra(io ^ ^ ^ 

boundary does not exceed a preset value. 

» The method of claim ,6, wherein said classifying classifies the 

anomahes m an elongated g roup as those foma„ g a mictoscratch when the length 
of the boundary is less than a preset value. 

18. The method of claim „, wherein said classifying classifies the 
anomal.es m a group as point group of anomalies when the number of anomaiies in 
the group does not exceed a preset value. 

20. The method of claim 1, wherein said supplying includes directing a 
beam of radiation along a direction to the surface. 
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s ^ J 2 bv th The T of daim 2 " wherein said 

~o7, h : t r a,ong a direc,ion away som > ~ •«**■ 

direction of the beam by the surface. 
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*> The method of claim ,, fUrther comprising controlling a sample 
proees sl „g parameter in response ,o the at ieast one ciassification. 

ma, - T- K , Ameth0df0r °' aSSilyinSa,,0 ™ lte ° f »-*«ofasam pl e 0 fa 
■natena, su, t a W e for use as a substrate for storage.disp.av or electronic devices 

obtaining information concerning anomalies of the surface 
proving ,he information using a flrs , t „ resnold t0 provide . fim ou 

h PrOCeSsin « **•-*» u-g a second threshoW different from .be firsi 
threshold to provide a second output; and 

cla^oT 8 ° U ' PUtS ^ C ' aSSify,nS ** " « - - 

^ 26 ^he method of Cairn 25, said a„a, y2 i„g comprising comparing the 
*™ output s to determine whether the anomalies are scratches, area anomalies or 
point anomalies. 



27. ^ method of daim 25 where . n threshoW 

-end thread, wherein one or more anomalies are classified as scratches whe 
they are classified as 
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arches at «he second rhresho.d whether or no, they are classified as scratches a, 
the first threshold . 



28. ™emethodofdaim25,fu^^ 
:> of sizes that exceed a predetermined threshold. 

29. The method of claim 28, further comprising comparing , ize of each 
anomaly detected to the predetermined threshold. 
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30. The method of claim 25, wherein said classifying classifies the 
anomalies by means of their distribution over the surface. 



31. The method of clai m 30, wherein said classifying classifies the 
anomahes detected into two or more of the following three categories: scratches 
15 areas and point defects. 

32. ThemethodofclataSi.whereinsaidchssifyingincludesdetermining 
distances between ,he an„ mali es detected and grouping i„ t „ groups the anoma|ies 
detected that are within a predetermined distance from one another 



33. The method of claim 32, wherein said classifying classifies the 
anomalies detected by grouping anomalies into a group on,y when the number of 
anomalies in the group exceeds a preset value. 

34. The method of claim 32, wherein said determining also determines 
<eng,h and- width of a boundary on the surface enclosing a, leas, one group of 
anomahes detected, and said classifying classifies the anomalies in said a, teas, one 
group as those forming a scratch when ratio of ,h. tengrh to the width of the 
boundary exceeds a preset value, and classifies the anomalies in said a, leas, one 
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group as those forming a area when ratio of the length to the width of the boundary 
does not exceed a preset value. 

35. The method of claim 34, wherein said classifying classifies the 
5 anomalies in said at least onegroup as those forming a microscratch when the length 

of the boundary is less than a preset value. 

36. The method of claim 32, wherein said classifying classifies the 
anomahes in agroup as point anomalies when the number of anomalies in the group 

10 does not exceed a preset value. 

37. The method of claim 25, further comprising displaying the anomalies 
detected. / 



15 38. The method of claim 37, wherein- the displaying displays only 

anomahes of sizes that exceed a predetermined threshold. 

39. The method of claim 38, further comprising comparing size of each 
anomaly detected to the predetermined threshold. 

to 

40 The method of claim 25, further comprising controlling a sample 
processing parameter in response to the at least one classification. 

41. A system for detecting and classifying anomalies of a surface of a 
> sample of a material suitable for use as a substrate for storage, display or electronic 
devices, comprising: 

' a source supplying radiation to the surface; 

one or more detectors detecting anomalies of the surface by detecting 
radiation from the anomalies supplied to the surface to provide < 



: an output or outputs 
and 



o o 



28 



15 



aprocessorprocessing.he outpu.(s) and classifying .heanomalies in a. leas, 
one classification, wherein said de.ec.ors de.ee. .he anomalies a. a, tea* tw0 
d,fferen, sensitivities to provide the o„,pu.(s) or said processor processes the 
ou«pu,( S ) a, a, leas, two different thresholds, to provide said a. leas, one 
» classification. 

42. The system of claim 41, said processor processes the one or more 
outputs and classifies the anomalies by. 

analyzing the output(s) obtained at a first sensitivity or the output(s) at a first 
threshold and classifying the anomalies in a first classification; and 

analyzing the output(s) obtained at a second sensitivity different from the 
first sensitivity or the outputs) at a second threshold different from the first 
threshold and classifying the anomalies in a second classification. 

43. The system of claim 41, wherein the source directs a beam of " 
radiation along a direction to the surface. 

44. The system of claim 4 1, wherein said one or more detectors detect 
radiation scattered by the anomalies. 

45. The system of claim 44, wherein said one or more detectors detect 
rad.ation scattered by the anomalies a.ong one or more directions away from a 
specular reflection direction of the beam by the surface. 

46. The system of claim 41, wherein the source provides a beam to 
illuminate the surface by flood illumination. 



47. 



The system of claim 46, said system comprising a plurality of 
detectors located to detect radiation from the anomalies along a specular reflection 
direction of the beam by the surface. 
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48. 



The system of claim 41, wherein the source provides a beam of 
electrons, or electromagnetic radiation having wavelengths in the infrared, 
ultraviolet, X-ray or microwave range. 

49. A system for detecting and classifying anomalies of a surface of a 
sample of a material suitable for use as a substrate for storage, display or electronic 
devices, and for controlling processing, comprising: 

a source supplying radiation to the surface; 

one or more detectors detecting anomalies of the surface by detecting 
radiation from the anomalies supplied to the surface to provide one or more outputs; 

a processor processing the one or more outputs and classifying the anomalies 
in at least one classification, wherein said detectors detect the anomalies at at least 
two different sensitivities to provide the output(s) or said processor processes the 
output(s) at at least two different thresholds, to provide said at. least one 
classification; and 

a device processing the sample according to one or more processing 
parameters, wherein said device alters said one or more processing, parameters in 
response to the at least one classification. 



